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(54) FAILURE DIAGNOSTIC DEVICE FOR SECONDARY AIR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely detect the failure 
of a secondary air supply system even when a variation 
in air-fuel ratio among cylinders or a misfire has 
occurred or if the flow rate of secondary air is small. 
SOLUTION: When a difference DLTPON between the 
maximum MAX and minimum MIN values of pressure 
pulsation in a secondary air passage is calculated, this 
difference is compared with a criterion ASVNGON. If 
DLTPON > ASVNGON, a secondary air supply system is 
judged to be normal; if DLTPON < ASVNGON, leakage or 
the like may have occurred in the secondary air supply 
system and the pressure pulsation is smaller than under 
normal conditions, so the system is judged to have 
failed. Therefore if the air-fuel ratio is varied among 
cylinders or if a misfire has occurred, or even for an 
operating area where the flow rate of secondary air is 
small, such as a low-load area, failures can surely be 
detected, leading to enhanced reliability. 
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$&%m&f*i<DEtiMSh<oa*:m t s/JMi fc cog^was 

©ffi:ftM£DS:*:ffifc«'NIfc©M^ ?*^Lfc*iJ 
5£fitfcJt«U JJBM#±ffi«J£««T©fc** ±13- 

at- « mm&timm taxg t . 

g fc £ tig X. fc c fc fc f 5 x v *s zs<D I3r&im& 

m&m 3 ] jjjr*ffl*«»**iwre* s fc toe 

fc^lffSfcTSlMfSl *fe»±B#3S2fB*g<Ox>^> 

[000 1] 

BW*. 
[0 0 0 2] 

©— fc LT=7^M<0±Mmz.&a(0—$gZ$L%:&t(& 
A£$Jt%— ^fct-sc fc££9H^«©&{fc$&iRLh 
[0 0 0 3] ilOJ:9«:->X7-Ar'li, 

£>tlT*5tK W^tf. W4-1 0 9 0 2 3^&3$fc 
±ii([fBlO02-fe>iJ-teJ:oT«ttlLfc«fa^«f©KiR 



[0 0 0 4] 

[^^S?^L*?i:-rSSS] LfrLfctf^K 02-tr 



[0005] s&fc. ffiftwwwsio^^aaiuijB 5 ^ 
x 4> (ommmmrciffX' it , -^^snt^si 

#fcS*tf£fcfc«^fc©Mffl*M®JtfBjrP*Ds K 
[0 0 0 6] *«M»4±l3»«fc*#T*«nfctO 

fc-LTI^S. 
[0 0 0 7] 

(a) ©a^figSfc^-fcfc^fc, -LIE— ^SGii&rt 
©EE2j£8&tfvr5EE*tfctfi#Sfc. ±f3£E^3^tB#ST 
fcfflL;fcffi8F'9EE;*J©7 s -*fc»-3^T. J#M5^— # 

BSi(i©ft*«fcg'J^fc©M^fflr3Miaff;fr^tH 
¥Bfc, ±fBKK)ff^MgaiXg-e»tHLfc±fe-^ 
^iI^rt©EEft]»©**:tiifcS'JMafc©M$\ ^J6ia 
S LTtSIStilfc J±«U ±IEM# ±IB«£fiiJ^T© fc 

5£#ISfc *tiM.fc c fc %tStt5. 

[0008] m$m2mm<vmm. mm.mc-^n 

^©i&PSH^efc^T, 01 (b) ©B**^ 

©x— *\cm-3^-c, 9m^<o— &&m.mi&*w±L 

mtlMW&^X Mtii bfc±IB— ^SGiKrtOEE^M 
i: i: OS*. ^ftK^ b fcfll^ffl t it 

[0 0 0 9] W*5i3E«<05IWtts B*«lSftttBI 
#^2f3«g<0^lC^VT, 01 (c) OS^fiXaiC 
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[ooio] m&m i tzffi(D$£mr*i±, nm 

loo i i j s^. m^zmi&o^m-i:^ — 

[0012] 2£*c, Sfctt«i*«2ie*o« 

[0 0 13] 

SSOJBHISKBB-rSo H2— H7«*^co^ftO— 20 
MWKRU H 2 ~H 5 tt»l»»Bf;V-f y<07n-f + 
-K H6ttxvs;>«fflBi3ROlW(Mll«Hx B7fci:WF 

[0 0 14] 0 6K::fc^T N K» 1 ttxvi?:/T**t^ 

Vv^V 1 CDi/V F 2 icjgjKSnfc*®**-- h 

-^7 K 3 lcx7f t 4 ^/T tTXD 7 h;l/ 

So 

[0 0 15] ±IBfR*«6 0±IBx7^U— f 7 

lEXny b;l/^^v/^5tc^&nfcXcj^ h;WVI/7 
5 a*C N h;VB3jS-bVit9 a £Xd>y h?WViy 

±mT*0N*?2>7^ K;l/X^7f 9 b t*rtIW:XD 
y h;l/-bvit9^5SK^tiTv>So 
[0 0 16] ±fEXn«y h;l/A;l/75 aC0±S!fflI 

£T»«li:*aat"*'V/<;*aBn OK, T-YFrt/X 40 

Kavhn— ;!/ (ISC) 1 W^KStiT 

t/^o 2£k:, ±fE^>x—*^—*;l'K 3 
*R»#— h 2 a fi±8K»e:. ^ * 1 4 #ffl$ 

$ tlx jte^yy^K2ic, jt**««^jcits-r 
s^*:/^ y 1 5 a ±b-> y f 2 <D&m.mm 

[0 0 17] ±^Z/z/jl9 9 1 4li, «8S#WSBSl 7 



tiT^Zo 9*60flS»tt^ -LOSS 

ft&Bi 7^»«tifc«S«7^;l/*2 0*«T±E-< 
1 4RU7lsyis*l'¥3L\s-Z2 1 kiffiM 

2 1 *p6±b*b* 

>^ 1 sicv nxifE^v^x^* 1 4-n^^ 

[0 0 18] Sfc, ±fExv^>l ^>y ^7D7^ 
1 a k / y » -te y V 2 2 W t » 5ns fete, c <o 

&2 3^ai7j<ia-feV9-2 4#B$S*r£V* 0 
k\ ±fE-> y v F 2 h 2 b teasers 

x£V-X hT— *;l/K2 5O^^7DVb02-t 
Vit (F02-tr>"9-) 2 6a«?n, COF02-tr> 
"9-2 6 a OT»Ifc7D > M»«3 2 7 a *Mr 

8?tiTl^o C^O^a^/hft4^r3>/^— £ 2 7 aOH 
Tiffi^tty 7ft4#friV>^— £2 7 bWHttStU £<OV 
Ttmzil"*—* 2 7 bOTffltfflllc. UZ02-fe>1t 
(R02-ITV9-) 2 6btfBS?nt^o 
[0 0 1 9] CCT\ ±IEx2V— Xh*^— *;l/F2 5 

T*5tK CO— &£«aB83 2k: % ^V777A7^f 
aX-^^e,^§r^^ft# (Air Suction Valv 
e;ASV) 3 3^WtlTt^o COASV33 

79v— i- 7 <Dffi^mmcr.$&$m& 3 4 ^/riti 

rfrbT±!Bx^V— x hTx^F2 SrtlCjia^nT 
[0 0 2 0] ££lc. ±IHASV3 3^U, ^V777 

A/w7*M#iafc:fm«x:/y y^tf^ns^ 

^777Ai/)^V777i,JCcl;oTf±«^nTM^ 

nr^o. co^T^^ASkra&s s^ita s 

VfM6«J»V W^T 6 
£<DAS VftWlWi&Vl'S^ 6^aSS3 7 

/rbT±IH-fV^-^^^^;V F 3 krSHRSnTl^So 
[0021] ±ea s vf«fi««yw>f hVVl/73 6 
4i. iC^V-r— *^r— *;l/K3Jc*a-rs#— hi:* 
»#-hfc*=&-r*««3^T*t). *«Mc*^T 
ti, OF F^ttlTlE^yf- ^TX^K3ldi 

■rs#-h*BBSbT*a3K-h*Kttb. *as-rs« 

J F»JW8H4 0 (ECU ;^7W ^c^^TON^n 
^>^, *»#-h3&BB*bT±IE-r>-r-^^*;l/K 

3 tcaa-r s h *mi&t % . 

[0 0 2 2]n«, ±IEA S VftttWftVW-Y F 
A;l/73 6tfONSn5^ ±I2ASV3 3^V77 
^ A^tc±fH-r V-r- ^ F 3 OtE^»A? 

X^y Z/#(0^tl\tt\sTit477^UW7tt 
■#-T*. fbts ±Ex^/-7h^**F2 5rt 
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K 2 5 mcmAZtiZo -Jj, ±IB A S VfHWMfcV U 
/^K^3 6tfOFF©fctJC^ _bfEASV3 3 

[0 0 2 3] ±IBA S V3 3Jc±SH39ja«0«»aff 



7D7Hl/BBfi-bV1t9a, ^SJTkiS-fe 
2 4. F 02-fc>"*t2 6 a. R 02-fe 2 6 b . Rtf. 
JE*I-fe>^3 8ffJfcEA/D«H4 9^LTg^ 

n. -zzic ±CA/DaffltS4 9fc±is^^^7-y 5 1 

[0 0 2 8] ±H I /0^y^-7x-X4 5 0 

e c. ±zssmmm - 4 s ^it, i sc/wi i. ^ 

^x^^H, ASVfHM»yi/^F/VI/73 

[0 0 2 9] ±fgROM4 2lcte. x^yW^D^ 
-^^fStt^nr^D. £7c. ±ER AM4 3&cti. ± 
Rff±ec PU 4 1 T^S^SLfc-r-^^««fl 

^n§ 0 sfc ±fH^^^r^^ , R AM4 4Jctt. &m 

*5 200 F FOt*fcfe-r— ^^^Sn^^dJc* 
[0 0 3 0] ±fBCPU 4 1 T^±fEROM4 2 *Cf2tt 

em i sc/vi/71 i (DmmimtDT^-T-^vcm* 
mnu ^mty^-F'^zmffl, &j<mmmw, i 
s c©jfluiso*axv^v«iji»«tT'5 1 £ *>ic^ my£<o 
we«»t*a s vm»«»vuy>r k/W3 6*on 

5^ic-^m.^m^t^c£x\ x^/-xhv-* 

;l/ K 2 5 rt-eo»a*xo»ftRlS*ffiMlb, 7n> h 
ffl&nv/*— £ 2 7 a. y 7Mi3V/^- * 2 7 b*C:fc 

[00 3 1] ±|BECU4 0 (±I3CPU4 1 

^^^-T^^-Y^nnvtfoL-^) ti. ASV33^ 

T-ZtiK ±m^v?Tv7R AM4 4lCXh72jft 

So 

[00 3 2] ±E h ^^W*— * tt. ECU40IC 

6 014. *ai®A^5fetcSlttlL/c:#P^2-7 3 13 1 

[003 3] ±EECU40JCct S— *ffl««»3RO* 
E*ttttlf St LTOE^-bVit 3 8T«tti 
L;fcz^fc£»iBS3 4rtOE^-r-^tcS^>T-^ 
5G1&3 4rtOflE*K»0«*«fc«/JMI»4:0«*||ttl 



IB— 3 4 tc3Sil-r^ff^-tr>it3 8tc<J:oT 10 
gMON, O F FO*R«"PSU8ff*ll»0»:I 

an^o ±cffi*-fevi?-3 8i4^ m9m<D=&& 

[0 0 2 4] ±fB->y y^7a y * i a icSBPcS 
nfc^^Vi7->^^ h 1 bfc:. ^>^u — £2 8tftt 
S^n. l(D^7V^P-^ 2 8<D£1^lC. ffife(D?^ 

(WHtT-y^T-y:/*) *8^tt*ty** 20 
^&*S*^v^ft-fe>-9-2 9^»^tiT^S 0 2£ 
lC. ±E^y K20*V>f7 h 1 c 

^3 0tflRStU c^AD-^3 0^ BC<I 

ft-tr>^3 1 ffJ4KSnt^5. 
[0 0 2 5] #fcu H7tcSt5*. !T?ff§«SPgS (E C 
U) 4 OtCO^TSiWrrSo ECU40H CPU4 
K ROM42. RAM4 3, ^y*7y^RAM4 
4. RU, I/0^y^-7x-X4 5^X7^y4 

3^mjE[U£g 4 7 . ±12 I /0^y^-7x-X4 5<D 

%m9h\£}&4 8. -lryW607fDyOT*fy> 
7WS^fc8»-raA/DSE»S4 9«0fl2ZSBflW» 

[00 2 6] ±fg^SElElg§ 4 7 14. E C U y U— 5 0 

oy i/-g*^LTA7fy 5 1 icsastu c©^ 
yfy 5 1 tc. ±ee cu y u— 5 ooy U— n^Vl/tf 
-f^x^r>aVX^7f5 2«:^LTJ8««nT^*o 40 
3;fc. ±l3^mjE[Hl£§4 7t4. itfi. ±fS^>y-ry 5 1 
JC»««tlT*0s ±E-f^-r>3>^yf5 2# 
ON^tlTE CU'J U-5 OOy J»jS[tfH2:4oft 
±ES«EEEIgS4 7**6*W^N**W«»Stl* 
—75". .tlB^— ^>ayx>fyf 5 20ON, off 

£ftj5*r* ^8$. ±I2^7^777 P RAM4 4(C/^7^ 

[0 0 2 7] ^^c. ±IH I/O^V^-7x-X4 5^ 
hfett. 7^K;1/X>f7f 9b, y^^-trvy- 
2 2. ^7>^ftty^2 9. ^A^-tV-y-3 K S so 
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[0 0 3 4] JMT. ±IHE CU 4 O^cfcS— 

[0 0 3 5] B2~B5^&»^»r;l/— *Vti\ 10 

#If|) 0 ^LT, F l = 0tr^Mj§ONBf(Di 
»rtf«7 LT^ft^ £ €tc tiX-r >y 7^102«B^JS*. 
F 1 = 1 TZ^aft»ON«pO»itf»7LTl>5t 

[0 0 3 6] (S> CO»B^»[;l/-^VtC43l/^Tffiffl^ 

5 F 1 = OTXx*yyS101fr£X7^yyS102JK 

[0 0 3 7] X^yysi02«R©— ^at#*&0 

N ^O^Wffl.atcov^TSi^-r So Xf *y ysi02TH±. 

wmso *aije l t ^ s ^ s 
frzm^&o c<D&m$kfti±, m*.i£. i&f*M. 

t/A S Vfl»«J»y W-T 6WiE*T*SC 30 

±fEX7^ysi02te^Ti§W*#tfi*£ 
£ n& 1^ € £ fc*. ±IEXt- -y ys l02fr e> Xir *y ys 1 50 

[0 0 3 8] ZOm&s ±IHX7-y^Sl50^^T. F 

2 = 0<D£ZlCliJl>—3 L Z/*mf, F2=lTlRiR 

^WrHuO«JIIJca!(»^^Sfca6. Xf -y ysi5lT% AS 

^B^5o ftts AS VflsftWfty W-f K/Wy 40 

3 6tfOF F<D£*X7^yysi53^*y:/U ASV 
flFftWftyW-f K^;l/73 6^0NOtf, ^f77 
S152TA S VfflHlyW^hW3 6^:OF F L 

[0 0 3 9] X^^ySlSSTli, 77?F2^^V7t 
Si: (F2^0) „ X-r^y yS154— SISST^-TS*^ 
yhtCl, C2, 77?F3, Cft OfehflD M I 
N. SS» MAX5r*U7L (Cl^O, C2 

<-0. F 3<-0. M I N<-0. MAX-0) , 



[0 0 4 0] — ^ ±fBXx'yy , S102tC*5^T^^ff 
tfz&jxU ±f5Xx^y , Sl02^e>X-r»yy , Sl03^5ftty 
;^^77yRAM4 4©77^FNGON4#i 

ft?ntt^frSfr*«^5. fit, FNGON = 1 

^W^^nri/^^^^ti, ±IHXx-yysi03 
^&X7 L yy , S122-\> ? -vyy , LT7^yF 1 %*zv M 

[004 1] Sfc. ±lBX7^:/S103&C:fD^TFNGO 

&c . ±1 2 X x *y ys 1 03^ £ X 7- *y ys 1 04^m h,T*U K 
^t*T^^c fc^-Tftiifry^F 2£r-fe>y FTSt 
(F2<-1) , X-r^ySlOS'Njt^ ASVfH6«I»y 

«&*3a»JWtcONJi:-rSo 

[0 0 4 2] «KXf^yysi06.S107Tfci\ A S VfEK 
*9$BLV\sJ4 6£:OF Ffr&ONJcbfc«x 

Tfcfc^ Xx^yS106T% ASVflFM«ffl|y 
l//^KA;l/7 3 6^0F F^&ONfcLfc^iUjS^ 
F^ftBTrSfctf), *^>MCl^:^^yh7'yyt 
%>£ (C 1 <-C 1 + 1) . X7"*yyS107T*^^y hmc 
1 *l^ffiTMONfcJt«U C KTMONCDtZlc 
It, jb-*Z/*mi. Cl^TMONtDtf, — 
}IS§ 3 4 F*<Dff rttfSSfbbfc 4: LTXf <y ysi08^ji 

[0043] xx^ysiosTHi, Rffi«pHrt"eo— *a 

a60SJffi»S^**nT^Sc^J&^"ry^^F 3^r# 

aa-rs. wmomffleit, wm&&&m&T*\,^^ (f 

3 = 0) /ci6. x-^^ysios^ex-r^ysiog^Jt^ 
E*-try^3 8^&OT + D^^*A/DSaiB4 9 

t -r^y ^ ;i/^si b xf# e> n s o n b# cdii^e 

OBE*fhiHIJfflPON^<fcoT«/IMiM I N*WffiBfe* 
% (MIN^PON) tt&lc s X-r*yysilOT*±IBffi 
AttimiP ONfc iotftfclM A (M 
AX^PON) , XTv7S\\\^mmmZ&T%:^?tc 
*by??F 3* Uc-fe-y MT (F3<-1) ;l/-^y^r 

[0044] w±©affl»e*iR*. stf;i/-^ywe 

»I^nTX-r^ysi08-\MS^. F 3= 1 Ofc&XT^y 

ysios^ ^> xr -y ys 1 1 2^m&, &mmm pon^i 

/JvfitM 1 Nt*it%L'?Z><> fLT, MIN>PON<D£ 
# h iEXr *y ysi 1 2^ 6 X x y ysi 1 3-\H A,T*^/MI 
MIN^EMffllPONT^LT (MIN^PO 
N) X7"^yysil6-\}i^. MIN<PON<D£^ ±ffi 



Xr y fs\ 1 2^Wf 7s l H'xJIA/e. JE^ftiBHI P 

[0 0 4 5] ±|EXx^7 P S114Tni. MAX^PONO 
£^X7^y7 P S116-'\jI^ MAX<PONO^fXf7 

ys\\5^m^vm±muA xttzmmm? ont^s 

b (MAX^-PON) . XT-^yslie^xji^o ^LT. 
Xf >y fS\ 16T'#^ V h«C2^^^yh77 7*T 3 £ 
(C2^C2+1) x X-r^ysil7T^^>bfitC 2 5: 
f££{itCTON£it$SU 

[0 0 4 6] ±MttTv7S\\7lCl5^r, C2<CT0 
N(Ot^lClt)V-^^m^f, C2^CTON<0£^ 

4 facDEEtjMShtOMjzMM A X ^H/JvfiiM I N£OMD 
LTPON%*i6 (D L T P ON<-MA X — M I N) , 
X^7S119T*MDLTPONh«^ffi Cr^MWfcS 
ON«I) AS VNGONt*tmirZ>£tlC& 

[0 0 4 7] ±fB-#SM#fc#&0 N fliJW^fil A S V N G 20 

- MM^o n ^or^^lK 3 4rt 

*S«*MOISOWSffli:-rSfeOTfel?, DLTPO 
N>A S VNGON ©*n £ 14. «/jN|SOz:^SSt8K« 

tifiT*^^ iMlC DLTPONSASVNGONOi^ 
icti. A S V 3 3 OBH^fix A S Vfl*«MRV U/ >T 30 

nSWSfeUT— 3*ffl«31B3 4fiOEE*IK»« 5 iE««fJ: 

[0 0 4 8] t¥^T. ±teXx^ysll9TDLT PON 
>ASVNGON^)^tiUi N — *ffi««»*«4iE*t? 

K*?T^T^^y ^ F l^yMT (F 1 <- 1 ) 
;w-^>*ffi»So — ±I2X^ -y 7si i9T<Dtt*»S 
I^DLTPONSASVNGONOi:f^ — 40 
««»3Rfc»*«*tWjeu, ±12X^751 19fr£X 
x *y ^120^A/Tf-^»«»*O=^*ffl»«»O N 

T (FNGON«-l) /Vy^777 P RAM4 40^7 
FUXteX KT'-fSfc, X7^y7S121T*M I L7>75 

tu^^XT-^7 P S122^:ST;l/-^V^:fe^^o 
[0 0 4 9] lM»ON^«^)«7 
U 75^F 1 ftMfc-fe-y h^nTX^*y^S101^e,X 
7^ >y :/5i3aW»'\fcA/Ei: *0«HJcov^TRWr«o 50 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fault read-out unit of the secondary air supply 

system of the engine which supplies the secondary air to an exhaust air system. 

[0002] 

[Description of the Prior Art] The system which aimed at improvement in the rate of purification of a 
three way component catalyst is known by supplying the secondary air of optimum dose to the upstream 
of a three way component catalyst as part of an engine exhaust gas purification system, oxidizing 
unburnt glow gas within an exhaust air system, and making regularity conventionally, the inflow air-fuel 
ratio to a three way component catalyst. 

[0003] In order to prevent aggravation of the exhaust air emission by failure and abnormality 
degradation of a secondary air supply system in such a system, It has the function to diagnose failure of 
a secondary air supply system. To JP,4-109023,A When the oxygen density in the exhaust gas detected 
by 02 sensor of the catalyst upstream and the oxygen density in the exhaust gas detected with the output 
of 02 sensor of the catalyst downstream are smaller than a predetermined value under the condition 
which supplied the secondary air at the time of predetermined moderation, The technique judged to a 
secondary air supply to be failure generating is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when performing troubleshooting of a secondary 
air supply system based on the output of 02 sensor, if air-fuel ratio dispersion between gas columns; a 
flame failure, etc. occur, it will become difficult turbulence and exact to diagnose the output of 02 
sensor. 

[0005] Furthermore, in a operating range with little secondary airflow, such as a low load field, there is a 
possibility that the clear discernment with the case where the case where the secondary air is supplied, 
and abnormalities arise may be difficult, and may cause an incorrect diagnosis, only by the oxygen 
density in the exhaust gas by 02 sensor output. 

[0006] This invention aims at offering the fault read-out unit of the engine secondary air supply system 
which can detect the abnormalities of a secondary air supply system certainly, when it was made in view 
of the above-mentioned situation and air-fuel ratio dispersion and the flame failure between gas columns 
occur, or when there is little secondary airflow. 
[0007] 

[Means for Solving the Problem] In the fault read-out unit of the secondary air supply system of the 
engine with which invention according to claim 1 supplies the secondary air to an exhaust air system 
through a secondary air path A pressure detection means to detect the pressure in the above-mentioned 
secondary air path as shown in the basic block diagram of drawing 1 (a), A pulsating differential 
pressure calculation means to compute the difference of the maximum of the pressure pulsation in the 
above-mentioned secondary air path in the condition of supplying the secondary air to the exhaust air 
system, and the minimum value, based on the data of the path internal pressure detected with the above- 
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mentioned pressure detection means, When the above-mentioned difference is below the above- 
mentioned decision value as compared with the decision value which set up beforehand the difference of 
the maximum of the pressure pulsation in the above-mentioned secondary air path computed with the 
above-mentioned pulsating differential pressure calculation means, and the minimum value, it is 
characterized by having the abnormality judging means the above-mentioned secondary air supply 
system judges that is unusual. 

[0008] In the fault read-out unit of the secondary air supply system of the engine with which invention 
according to claim 2 supplies the secondary air to an exhaust air system through a secondary air path A 
pressure detection means to detect the pressure in the above-mentioned secondary air path as shown in 
the basic block diagram of drawing 1 (b), A pulsating differential pressure calculation means to compute 
the difference of the maximum of the pressure pulsation in the above-mentioned secondary air path in 
the condition of having suspended secondary air supply in an exhaust air system, and the minimum 
value, based on the data of the path internal pressure detected with the above-mentioned pressure 
detection means, It is characterized by having an abnormality judging means by which the above- 
mentioned secondary air supply system judges that the difference of the maximum of the pressure 
pulsation in the above-mentioned secondary air path computed with the above-mentioned pulsating 
differential pressure calculation means and the minimum value is unusual as compared with the decision 
value set up beforehand when the above-mentioned difference is larger than the above-mentioned 
decision value. 

[0009] In invention according to claim 1 or 2, invention according to claim 3 is characterized by 
equipping an operator with the warning means which emits warning, when it judges that the above- 
mentioned secondary air supply system is unusual, as shown in the basic block diagram of drawing 1 
(c). 

[0010] That is, by invention according to claim 1, in the condition of supplying the secondary air to the 
exhaust air system, the pressure in a secondary air path is detected and the difference of the maximum of 
pressure pulsation and the minimum value is computed. And as compared with the decision value set up 
beforehand, a secondary air supply system judges that the computed difference is unusual at the time of 
below this decision value. 

[001 1] Moreover, by invention according to claim 2, where secondary air supply in an exhaust air 
system is suspended, the pressure in a secondary air path is detected and the difference of the maximum 
of pressure pulsation and the minimum value is computed. And as compared with the decision value set 
up beforehand, when larger than this decision value, a secondary air supply system judges that the 
computed difference is unusual. 

[0012] Furthermore, when it judges that a secondary air supply system is unusual by invention 
according to claim 3 to invention according to claim 1 or 2, warning is emitted to an operator. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 2 - drawing 7 show one gestalt of operation of this invention, and 
drawing 2 - drawing 5 are [ the outline block diagram of an engine control system and drawing 7 of the 
flow chart of a troubleshooting routine and drawing 6 ] the circuitry Figs, of an electronic control 
system. 

[0014] In drawing 6 , a sign 1 is an engine and shows a level opposite 4-cylinder mold engine in 
drawing. An intake manifold 3 is opened for free passage by each suction-port 2a formed in the cylinder 
head 2 of this engine 1, the throttle chamber 5 is opened for free passage by this intake manifold 3 
through the brakes servo-motor 4, and the air cleaner 7 is attached in this throttle chamber 5 upstream 
through the inlet pipe 6. 

[0015] Moreover, the inhalation air content sensors 8, such as a hot-wire type or a hot-film type, are 
infixed, and the throttle sensors 9 which contained further throttle opening sensor 9a and idle switch 9b 
turned on by the throttle- valve close by-pass bulb completely in throttle-valve 5a prepared in the above- 
mentioned throttle chamber. 5 are formed successively by the direct lower stream of a river of the above- 
mentioned air cleaner 7 of the above-mentioned inlet pipe 6. 
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[0016] Moreover, the idle speed control (ISC) bulb 1 1 is infixed in the bypass path 10 which opens the 
upstream and the downstream of the above-mentioned throttle-valve 5a for free passage. Furthermore, 
an injector 14 is ****(ed) and ignition plug 15a which exposes a tip to the above-mentioned cylinder 
head 2 in a combustion chamber is attached in each suction-port 2a right above style side of each gas 
column of the above-mentioned intake manifold 3 for every gas column of the above-mentioned 
cylinder head 2. The ignitor 16 is connected to ignition coil 15b formed successively by this ignition 
plug 15 a. 

[0017] The above-mentioned injector 14 is opened for free passage by the fuel tank 18 through the fuel- 
supply way 17, and the fuel pump 19 of an in tank type is formed in this fuel tank 18. The fuel from this 
fuel pump 19 is fed by the above-mentioned injector 14 and the pressure regulator 21 through the fuel 
filter 20 infixed in the above-mentioned fuel-supply way 17, a return is carried out to the above- 
mentioned fuel tank 18 from this pressure regulator 21, and the pressure of the fuel pressure to the 
above-mentioned injector 14 is regulated by the predetermined pressure. 

[0018] Moreover, while a knock sensor 22 is attached in cylinder block la of the above-mentioned 
engine 1, the cooling coolant temperature sensor 24 is ****(ed) by the cooling water path 23 which 
opens a right-and-left bank of this cylinder block la for free passage. Furthermore, front 02 sensor (F02 
sensor) 26a is ****(ed) by the set section of EGUZOSUTOMANIHORUDO 25 which is open for free 
passage to exhaust air port 2b of the above-mentioned cylinder head 2, and front catalytic-converter 27a 
is infixed in the downstream of this F02 sensor 26a. Rear catalytic-converter 27b is infixed in the direct 
lower stream of a river of this front catalytic-converter 27a, and rear 02 sensor (R02 sensor) 26b is 
****(ed) by the downstream of this rear catalytic-converter 27b. 

[0019] Here, opening of the secondary air path 32 which supplies the secondary air is carried out, and 
the secondary air switching valve (Air Suction Valve;ASV) 33 which becomes this secondary air path 
32 from a diaphragm actuator is infixed in above-mentioned EGUZOSUTOMANIHORUDO 25. This 
ASV33 has composition which equipped the diaphragm bulb downstream with the lead valve, the 
diaphragm bulb upstream is opened for free passage by the silence interior of a room of the above- 
mentioned air cleaner 7 through the secondary air path 34, and the lead-valve downstream is opened for 
free passage in above-mentioned EGUZOSUTOMANIHORUDO 25 through the above-mentioned 
secondary air path 32. 

[0020] Furthermore, it is divided into the above ASV33 by the diaphragm, the diaphragm room where 
the spring which energizes a diaphragm bulb in the closed direction is built in is formed in it, the ASV 
actuation change-over solenoid valve 36 is connected to this diaphragm room through a path 35, and this 
ASV actuation change-over solenoid valve 36 is further connected to the above-mentioned intake 
manifold 3 through the path 37. 

[0021] the electromagnetism which has the port which the above-mentioned ASV actuation change-over 
solenoid valve 36 opens for free passage to the above-mentioned intake manifold 3, and an atmospheric- 
air port — it is a method valve of three, and if the port which is open for free passage to the above- 
mentioned intake manifold 3 in the state of OFF blockades, an atmospheric-air port releases and it is 
turned on by the electronic control 40 (ECU; refer to drawing 7 ) which mentions later, in this gestalt, 
the port which blockades an atmospheric-air port and is open for free passage to the above-mentioned 
intake manifold 3 will release. 

[0022] That is, if the above-mentioned ASV actuation change-over solenoid valve 36 is turned on, the 
negative pressure of the above-mentioned intake manifold 3 will be introduced into the diaphragm room 
of the above ASV33, the energization force of a spring will be resisted, and a diaphragm bulb will open. 
And a lead valve opens with the negative pressure in above-mentioned EGUZOSUTOMANIHORUDO 
25, and atmospheric air (secondary air) is introduced in above-mentioned 

EGUZOSUTOMANIHORUDO 25 through the above-mentioned air cleaner 7. On the other hand, when 
the above-mentioned ASV actuation change-over solenoid valve 36 is OFF, the diaphragm room of the 
above ASV33 is released by atmospheric air, a diaphragm bulb closes the valve according to the 
energization force of a spring, and supply of the secondary air is suspended. 

[0023] In the case of supply of the secondary air by the above ASV33, and supply interruption, based on 
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the difference of the maximum of pressure pulsation and the minimum value which are produced in each 
condition of the secondary air supplies ON and OFF, troubleshooting of a secondary air supply system is 
performed so that the pressure in the above-mentioned secondary air path 34 may be detected by the 
pressure sensor 38 which is open for free passage to the above-mentioned secondary air path 34 and may 
mention later. In addition, the above-mentioned pressure sensor 38 may be constituted so that the 
pressure of the secondary air path 32 of an exhaust side may be detected. 

[0024] On the other hand, the crank rotor 28 is fixed to revolve by crankshaft lb by which bearing was 
carried out to the above-mentioned cylinder block la, and the crank angle sensor 29 which consists of 
magnetometric sensors (electromagnetism pickup etc.) or a photosensor etc. which detects the projection 
(or slit) corresponding to a predetermined crank angle on the periphery of this crank rotor 28 is opposite- 
**(ed). Furthermore, cam rotors 30 are formed successively by cam-shaft lc of the above-mentioned 
cylinder head 2, and the cam angle sensor 31 for gas column distinction which similarly becomes this 
cam rotor 30 from a magnetometric sensor or a photosensor is opposite-**(ed). 

[0025] Next, an electronic control (ECU) 40 is explained based on drawing 7 . The voltage stabilizer 47 
which ECU40 is constituted considering the microcomputer to which CPU41, ROM42, RAM43, backup 
RAM 44, and the I/O interface 45 were mutually connected through the bus line 46 as a core, in addition 
supplies a stabilization electrical potential difference to each part, the drive circuit 48 which drives 
actuators with the signal from the output port of the above-mentioned I/O interface 45, and the 
circumference circuit of the A/D-converter 49 grade which changes the analog signal from sensors into a 
digital signal are incorporated. 

[0026] The above-mentioned voltage stabilizer 47 is connected to a dc-battery 51 through relay contact 
of the ECU relay 50, and the relay coil of the above-mentioned ECU relay 50 is connected to this dc- 
battery 51 through the ignition switch 52. Moreover, directly, it connects with the above-mentioned dc- 
battery 51, and when the above-mentioned ignition switch 52 is turned on and relay contact of the ECU 
relay 50 becomes close, while a power source is supplied to each part from the above-mentioned voltage 
stabilizer 47, as for the above-mentioned voltage stabilizer 47, the power source for backup is always 
supplied to the above-mentioned backup RAM 44 irrespective of ON of the above-mentioned ignition 
switch 52, and OFF. 

[0027] moreover, in the input port of the above-mentioned I/O interface 45 While idle switch 9b, a 
knock sensor 22, the crank angle sensor 29, the cam angle sensor 31, and a speed sensor 39 are 
connected The inhalation air content sensor 8, throttle opening sensor 9a, the cooling coolant 
temperature sensor 24, F02 sensor 26a, R02 sensor 26b and a pressure sensor 38 are connected through 
above-mentioned A/D converter 49, and the monitor of the electrical potential difference VB from the 
above-mentioned dc-battery 5 1 is further inputted and carried out to above-mentioned A/D converter 49. 

[0028] On the other hand, while an ignitor 16 is connected, through the above-mentioned drive circuit 
48, it is arranged in the output port of the above-mentioned I/O interface 45 by the ISC bulb 1 1, an 
injector 14, the ASV actuation change-over solenoid valve 36, and the instrument panel that is not 
illustrated, and the MIL lamp 53 which concentrates and displays various alarms is connected to it. 
[0029] Data after memorizing fixed data, such as an engine control program, various kinds of electric 
fault finding, and maps, and processing the output signal of each above-mentioned sensors and switches 
for the above RAM 43, and the data which carried out data processing by the above CPU 41 are stored 
in the above ROM 42. Moreover, various study maps etc. are stored in the above-mentioned backup 
RAM 44, and data are held also when it is OFF of the above-mentioned ignition switch 52. 
[0030] The control program memorized by the above ROM 42 in the above CPU 41 is followed. While 
calculating the duty ratio of the driving signal of fuel oil consumption, ignition timing, and the ISC bulb 
1 1 etc. and performing various engine control, such as feedback control of air- fuel ratio, ignition timing 
control, and ISC control By turning on the ASV actuation change-over solenoid valve 36 by the 
predetermined operating range, making ASV33 open, and supplying the secondary air in 
EGUZOSUTOMANIHORUDO 25 Oxidation reaction of the exhaust gas within 
EGUZOSUTOMANIHORUDO 25 is promoted, and improvement in the purification effectiveness in 
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front catalytic-converter 27a and rear catalytic-converter 27b is aimed at. 

[0031] Furthermore, the above ECU 40 (microcomputer centering on the above CPU 41) has the 
troubleshooting function (the so-called self-checking function) to perform troubleshooting, such as a 
secondary air supply system which consists of ASV33 or ASV actuation change-over solenoid-valve 36 
grade, each sensors, and each actuators, and the trouble data detected by this troubleshooting function 
are stored in the above-mentioned backup RAM 44. 

[0032] In addition, the above-mentioned trouble data can be read outside by connecting the serial 
monitor 60 to ECU40 through a connector 54. This serial monitor 60 is explained in full detail by JP,2- 
73 131, A which these people submitted previously. 

[0033] Troubleshooting of the secondary air supply system by the above ECU 40 A pulsating 
differential pressure calculation means to compute the difference of the maximum of the pressure 
pulsation in the secondary air path 34, and the minimum value based on the pressure data in the 
secondary air path 34 detected with the pressure sensor 38 as a pressure detection means, It carries out 
by each function of an abnormality judging means to judge abnormalities as compared with the decision 
value which set up beforehand the difference of the maximum of the pressure pulsation in the secondary 
air path 34, and the minimum value. And at the time of an abnormal occurrence The MIL lamp 53 as a 
warning means is switched on (or flashing), and warning is emitted by the operator. 
[0034] Hereafter, the processing concerning troubleshooting of the secondary air supply system by the 
above ECU 40 is explained according to the flow chart of drawing 2 - drawing 5 . 
[0035] It is the interruption routine performed for every predetermined time, and first, the 
troubleshooting routine of drawing 2 - drawing 5 is step SI 01, and if a routine is started, when the 
diagnosis at the time of the secondary air supply ON is completed, refer to the flag Fl set to 1 for it. And 
when the diagnosis at the time of the secondary air supply ON is not completed by F1=0, it progresses to 
henceforth [ step SI 02 ], and when the diagnosis at the time of the secondary air supply ON is 
completed by Fl=l, it progresses to henceforth [ step S130 ] that the diagnosis at the time of the 
secondary air supply OFF should be performed. 

[0036] In addition, each flag used in this troubleshooting routine, each counted value, and each variable 
are initialized by 0 at the time of system initialization. Therefore, it progresses to henceforth [ step 
SI 02 ] from step SI 01 by F1=0 until the diagnosis at the routine first time and the time of the secondary 
air supply ON is completed. 

[0037] First, the diagnostic process at the time of the secondary air supply ON after step SI 02 is 
explained. At step SI 02, an engine operation condition investigates whether predetermined diagnostic 
conditions are satisfied. It is at the low load and moderation time of high rotation, and is that that it is 
[ fuel cut ] under activation, each sensors, and the ASV actuation change-over solenoid valve 36 are 
normal etc., and when diagnostic conditions are not satisfied in the above-mentioned step S102, it 
branches from the above-mentioned step SI 02 to step SI 50, and refer to the flag F2 set to 1 with 
diagnostic activation for this diagnostic condition. 

[0038] Consequently, in the above-mentioned step SI 50, when it escapes from a routine at the time of 
F2=0 and operational status changes during diagnostic activation by F2=l, in order to once stop a 
diagnosis and to make it return to the condition before a diagnosis, it investigates whether the ASV 
actuation change-over solenoid valve 36 is turned on at step SI 51. And it progresses to step SI 53, after 
jumping to step SI 53 when the ASV actuation change-over solenoid valve 36 is OFF, and turning off 
the ASV actuation change-over solenoid valve 36 at step SI 52, when the ASV actuation change-over 
solenoid valve 36 is ON. 

[0039] At step SI 53, if a flag F2 is cleared (F2 <-0), the counted value CI and C2 and the flag F3 which 
are later mentioned at steps S154-S158, Variable (minimum value) MIN, and Variable (maximum) 
MAX will be cleared (C K-0, C 2<-0, F3 <-0, MIN<-0, MAX<-0), and it will escape from a routine. 
[0040] On the other hand, if diagnostic conditions are satisfied in the above-mentioned step SI 02 and it 
progresses to step SI 03 from the above-mentioned step SI 02, it will investigate whether with reference 
to the flag FNGON of backup RAM 44, the abnormality judging is made by the diagnosis at the time of 
the secondary air supply ON to last time. And it is FNGON=l, and when judged with those with 
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abnormalities in the diagnosis at the time of the secondary air supply ON to last time, it jumps from the 
above-mentioned step S103 to step S122, and a flag Fl is set (Fl <-l), and it escapes from a routine in 
order to make it shift to the diagnosis at the time of the secondary air supply OFF as diagnostic 
termination at the time of the secondary air supply ON. 

[0041] In the above-mentioned step S103, it is FNGON=0. Moreover, the diagnostic first time, or when 
judged with it being normal in the diagnosis at the time of the secondary air supply ON to last time If a 
flag F2 is set in order to show that it progresses to step SI 04 and is [ diagnostic ] under activation from 
the above-mentioned step SI 03 (F2 <-l), it will progress to step SI 05, the ASV actuation change-over 
solenoid valve 36 will be turned ON, and secondary air supply in an exhaust air system will be turned 
ON compulsorily. 

[0042] At continuing steps SI 06 and SI 07, after turning ON the ASV actuation change-over solenoid 
valve 36 from OFF, a standby process until the pressure in the secondary air path 34 is stable is 
performed. Namely, in order to clock the elapsed time after turning ON the ASV actuation change-over 
solenoid valve 36 from OFF at step S106, If counted value CI is counted up (CI <-C 1+1), step S107 
compares counted value CI with the set point TMON. At the time of CKTMON It escapes from a 
routine, and at the time of CI >=TMON, it progresses to step SI 08 noting that the pressure in the 
secondary air path 34 is stable. 

[0043] At step SI 08, the flag F3 which shows that initial setting for calculating the minimum value and 
maximum of the pressure pulsation in the secondary air path 34 within the setup time is made is referred 
to. Since initial setting cannot be managed with the beginning of processing (F3=0), it progresses to step 
SI 09 from step SI 08. the current pressure measurement value PON at the time of the secondary air 
supply ON obtained by carrying out digital conversion of the analog signal from a pressure sensor 38 
with A/D converter 49 — the minimum value MIN — initializing (MIN<-PON) — In order to initialize 
Maximum MAX by the above-mentioned pressure measurement value PON at step SI 10 (MAX<-PON) 
and for step Sill to show initialization termination, a flag F3 is set to 1 and it escapes from a routine 
(F3<-1). 

[0044] If the above initial setting ends, a routine is started again and it results to step SI 08, it progresses 
to step SI 12 from step SI 08 for F3=l, and the pressure measurement value PON is compared with the 
minimum value MIN. And at the time of MIN>PON, it progresses to step SI 13 from the above- 
mentioned step SI 12, the minimum value MIN is set up at the pressure measurement value PON, and it 
progresses to step (MIN<-PON) SI 16, and at the time of MIN<=PON, it progresses to step SI 14 from 
the above-mentioned step SI 12, and the pressure measurement value PON is compared with Maximum 
MAX. 

[0045] At the above-mentioned step SI 14, it progresses to step SI 16 at the time of MAX>=PON, and 
progresses to step SI 15 at the time of MAX<PON, and Maximum MAX is set up at the pressure 
measurement value PON (MAX<-PON), and it progresses to step SI 16. And if counted value C2 is 
counted up at step SI 16 (C2 <-C 2+1), it will investigate whether as compared with the set point CTON, 
the processing which calculates the minimum value and maximum of a pressure in the secondary air 
path 34 within the setup time ended counted value C2 at step SI 17. 

[0046] In the above-mentioned step SI 17, escape from a routine at the time of C2<CTON, and it 
progresses to step SI 18 at the time of C2 >=CTON. The difference DLTPON of the maximum MAX of 
the pressure pulsation in the secondary air path 34 within the setup time and the minimum value MIN is 
searched for (DLTPON<-MAX-MIN). By comparing Difference DLTPON with a decision value 
(secondary air supply ON side decision value) ASVNGON at step SI 19, the abnormality judging by the 
side of the secondary air supply ON is performed. 

[0047] The above-mentioned secondary air supply ON side decision value ASVNGON When it is in the 
operating range by which it is an engine operation condition at the predetermined operational status, for 
example, low load, and moderation time of high rotation, and a fuel cut is performed and the smallest 
condition has the pressure pulsation in the secondary air path 34 at the time of the secondary air supply 
ON, It is what searches for the difference of that maximum and minimum value by experiment etc. 
beforehand, and makes this value the decision value in the case of an abnormality judging. In 
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DLTPON>ASVNGON The minimum secondary airflow is secured and it can judge with a secondary air 
supply system being normal. Conversely in DLTPON<=ASVNGON It can be judged that leakage etc. 
produces poor valve opening of ASV33, poor actuation of the ASV actuation change-over solenoid 
valve 36, the leakage in piping, etc. in a secondary air supply system by degradation of the components 
which constitute a secondary air supply system with the passage of time etc., and the pressure pulsation 
in the secondary air path 34 is small rather than always [ forward ]. 

[0048] Therefore, in order to judge with a secondary air supply system being normal at the above- 
mentioned step SI 19 at the time of DLTPON>AS VNGON and for step SI 22 to show the diagnostic 
termination at the time of the secondary air supply ON, a flag Fl is set and it escapes from a routine (Fl 
<-l). On the other hand, when the comparison result in the above-mentioned step SI 19 is 
DLTPON<=AS VNGON If the flag FNGON which judges with an abnormal occurrence in a secondary 
air supply system, progresses to step SI 20 from the above-mentioned step SI 19, and shows trouble 
generating in the time of the secondary air supply ON of a secondary air supply system is set and it 
stores in the predetermined address of backup (FNGON<-l) RAM 44 The MIL lamp 53 is made to turn 
on at step SI 21 (or flashing), and it warns an operator of an abnormal occurrence, and escapes from a 
routine through the above-mentioned step SI 22. 

[0049] Next, the diagnosis at the time of the secondary air supply ON is completed, and the processing 
when a flag Fl being set to 1 and progressing to henceforth [ step S130 ] from step S101 is explained. 
[0050] When it investigates whether diagnostic conditions are satisfied on the occasion of the diagnostic 
activation at the time of the secondary air OFF like the time of the diagnostic activation at the time of 
the above-mentioned secondary air ON and is not satisfied with step SI 30 of diagnostic conditions, 
When it branches to henceforth [ the above-mentioned step SI 53 ] and diagnostic conditions are 
satisfied, it investigates whether the abnormality judging is made by the diagnosis at the time of the 
secondary air supply OFF to last time by progressing to step SI 31 and referring to the flag FNGOF of 
backup RAM 44. And it is FNGOF=l, and when judged with those with abnormalities in the diagnosis 
at the time of the secondary air supply OFF to last time, it jumps from the above-mentioned step SI 31 to 
step SI 49 that the diagnosis at the time of the secondary air supply OFF should be stopped, a flag Fl is 
cleared (Fl <-0), and it escapes from a routine. 

[0051] On the other hand, at the above-mentioned step S 131, it is FNGOF=0, and when judged with it 
being normal in the diagnosis at the time of the secondary air supply OFF to the diagnostic first time at 
the time of the secondary air supply OFF, or last time, it progresses to step SI 32 from the above- 
mentioned step S 131, the ASV actuation change-over solenoid valve 36 is turned OFF, and secondary 
air supply in an exhaust air system is made into a idle state. 

[0052] Next, in order to clock the elapsed time after progressing to step S133 and turning off the ASV 
actuation change-over solenoid valve 36, counted value CI is counted up (CI <-C 1+1), and it 
investigates whether counted value CI reached the set point TMOF at step SI 34. And if it escapes from 
a routine, it is set to CI >=TMOF at the above-mentioned step SI 34 at the time of CKTMOF and the 
setup time passes, it will progress to step SI 35 and the flag F3 which shows that initial setting for 
calculating the minimum value and maximum of the pressure pulsation in the secondary air path 34 in a 
secondary air supply OFF condition is made will be referred to. 

[0053] And at the time of F3=0, it branches from the above-mentioned step SI 35 to step SI 36, and 
progresses to step SI 39 from the above-mentioned step SI 35 at the time of F3=l. In the phase where 
initial setting for calculating the minimum value and maximum is not made, at steps SI 36 and SI 37, if 
the minimum value MIN and Maximum MAX are initialized, respectively by the current pressure 
measurement value POF by the pressure sensor 38 at the time of the secondary air supply OFF (MIN<- 
POF, MAX<-POF), in order to show initialization termination, a flag F3 will be set to 1 (F3 <-l), and it 
will escape from a routine by step SI 38. 

[0054] Next, if a routine is started again, it results to step SI 35 and it progresses to step SI 39 by F3=l, 
the pressure measurement value POF is compared with the minimum value MIN. And at the time of 
MIN>POF, it progresses to step SI 40 from the above-mentioned step SI 39, the minimum value MIN is 
set up at the current pressure measurement value POF, and it progresses to step (MIN<-POF) S143, and 
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at the time of MIN<=POF, it progresses to step SI 41 from the above-mentioned step SI 39, and the 
pressure measurement value POF is compared with Maximum MAX. 

[0055] At the above-mentioned step S141, it progresses to step S143 at the time of MAX>=POF, and at 
the time of MAX<POF, Maximum MAX is set up at the current pressure measurement value POF by 
step SI 42 (MAX<-POF), and it progresses to step SI 43 at it. And if counted value C2 is counted up at 
step SI 43 (C2 <-C 2+1), it will investigate whether as compared with the set point CTOF, the 
processing which calculates the minimum value and maximum of a pressure in the secondary air path 34 
within the setup time ended counted value C2 at step SI 44. 

[0056] In the above-mentioned step SI 44, escape from a routine at the time of C2<CTOF, and it 
progresses to step SI 45 at the time of C2 >=CTOF. The difference DLTPOF of the maximum MAX of 
the pressure pulsation in the secondary air path 34 in a secondary air supply OFF condition and the 
minimum value MIN is searched for (DLTPOF<-MAX-MIN). By comparing Difference DLTPOF with 
a decision value (secondary air supply OFF side decision value) ASVNGOF at step SI 46, the 
abnormality judging by the side of the secondary air supply OFF is performed. 
[0057] The above-mentioned secondary air supply OFF side decision value ASVNGOF It is in the 
operating range by which it is an engine operation condition at the predetermined operational status, for 
example, low load, and moderation time of high rotation, and a fuel cut is performed. In the largest 
condition, the pressure pulsation in the secondary air path 34 which it is intercepted by the clausilium of 
ASV33 with an exhaust air system, and is produced with engine inhalation negative pressure It is what 
searches for the difference of that maximum and minimum value by experiment etc. beforehand, and 
makes this value the secondary air supply OFF side decision value. In DLTPOF<=ASVNGOF The 
secondary air path 34 is completely intercepted with an exhaust air system, and it can judge with it being 
normal. Conversely in DLTPOF>ASVNGOF The secondary air path 34 is not completely intercepted by 
the poor clausilium of ASV33, and poor actuation of the ASV actuation change-over solenoid valve 36 
with an exhaust air system, but it can be judged that pressure pulsation is large rather than always 
[forward]. 

[0058] Therefore, at the time of the comparison result in the above-mentioned step S146, and 
DLTPOF<=ASVNGOF, if it judges that a secondary air supply system is normal, it progresses to step 
SI 49 from the above-mentioned step SI 46 and a flag Fl is cleared (Fl <-0), each counted value, each 
flag, and each variable will be cleared through the above-mentioned step SI 53, and it will escape from a 
routine. On the other hand, at the above-mentioned step SI 46, at the time of DLTPOF>ASVNGOF 
Judge with an abnormal occurrence in a secondary air supply system, and it branches from the above- 
mentioned step SI 46 to step S147. If the flag FNGOF which is the secondary air supply OFF side and 
shows that abnormalities occurred is set and it stores in the predetermined address of backup (FNGOF<- 
1) RAM 44 The MIL lamp 53 is made to turn on at step S148 (or flashing), and it warns of an abnormal 
occurrence, and jumps to the above-mentioned step SI 53 through step SI 49. 

[0059] At the time of the secondary air supply ON, abnormalities are judged based on the size of the 
pressure pulsation by the secondary air actually flowing the inside of the secondary air path 34. Namely, 
at the time of the secondary air supply OFF In order to judge abnormalities based on the pressure 
pulsation which the secondary air does not flow but produces the inside of the secondary air path 34 in 
connection with an engine inhalation cycle, When the air- fuel ratio between gas columns varies and a 
flame failure occurs, also in few operating range, secondary airflow, such as a low load field, can detect 
the abnormalities of a secondary air supply system certainly, and can improve dependability. 
[0060] In addition, the pressure in each condition of the secondary air supplies ON and OFF in an 
exhaust air system is detected at the secondary air path 32 of an exhaust side, and you may make it set 
up the secondary air supply OFF side decision value based on the pressure pulsation in the secondary air 
path 32 in the condition of having been completely intercepted with the inhalation-of-air system. 
[0061] 

[Effect of the Invention] As explained above, in order according to this invention to compute the 
difference of the maximum of the pressure pulsation in a secondary air path, and the minimum value and 
to judge the abnormalities of a secondary air supply system by comparing with the decision value which 
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set up the computed difference beforehand, When the air-fuel ratio between gas columns varies and a 
flame failure occurs, also in few operating range, secondary airflow, such as a low load field, can detect 
the abnormalities of a secondary air supply system certainly, and can improve dependability. 
[0062] Moreover, when it judges that a secondary air supply system is unusual at this time, a prompt 
action can be enabled by emitting warning to an operator. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fault read-out unit of the secondary air supply system of the engine which supplies the 
secondary air to an exhaust air system through a secondary air path It is based on the data of the path 
internal pressure detected with a pressure detection means to detect the pressure in the above-mentioned 
secondary air path, and the above-mentioned pressure detection means. A pulsating differential pressure 
calculation means to compute the difference of the maximum of the pressure pulsation in the above- 
mentioned secondary air path in the condition of supplying the secondary air to the exhaust air system, 
and the minimum value, When the above-mentioned difference is below the above-mentioned decision 
value as compared with the decision value which set up beforehand the difference of the maximum of 
the pressure pulsation in the above-mentioned secondary air path computed with the above-mentioned 
pulsating differential pressure calculation means, and the minimum value, The fault read-out unit of the 
secondary air supply system of the engine characterized by having the abnormality judging means the 
above-mentioned secondary air supply system judges that is unusual. 

[Claim 2] In the fault read-out unit of the secondary air supply system of the engine which supplies the 
secondary air to an exhaust air system through a secondary air path It is based on the data of the path 
internal pressure detected with a pressure detection means to detect the pressure in the above-mentioned 
secondary air path, and the above-mentioned pressure detection means. A pulsating differential pressure 
calculation means to compute the difference of the maximum of the pressure pulsation in the above- 
mentioned secondary air path in the condition of having suspended secondary air supply in an exhaust 
air system, and the minimum value, The difference of the maximum of the pressure pulsation in the 
above-mentioned secondary air path computed with the above-mentioned pulsating differential pressure 
calculation means and the minimum value is compared with the decision value set up beforehand. When 
the above-mentioned difference is larger than the above-mentioned decision value, The fault read-out 
unit of the secondary air supply system of the engine characterized by having the abnormality judging 
means the above-mentioned secondary air supply system judges that is unusual. 

[Claim 3] The fault read-out unit of the secondary air supply system of the engine according to claim 1 
or 2 characterized by equipping an operator with the warning means which emits warning when it judges 
that the above-mentioned secondary air supply system is unusual. 



[Translation done.] 
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